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(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent the circuit 
area of a timing generator from being 
increased greatly even if the number of banks 
increases. 

SOLUTION: The one-shot signal generating 
section 2 outputs one-shot pulse signals 
RT0A0-RT0A7 in accordance with change in 
address activating signals RASB0-RASB7, 
setting latch circuits 60-67. Then, these 
signals are encoded in the encoding section 
3, converted into four signals, and decoded 
to the initial signals at the decoding 
section 5 after being delayed for a specific 
time at the inter-bank shared timing forming 
section 4, with the latch circuits 60-67 
reset. At the time of refreshing, the refresh 
timing forming section 1 operates, and all 
bank activating signals RT00-RT07 are 
outputted. As a result, even for eight banks, 
five delay elements 410-413 are sufficient. 
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a-KIB5<7)#iniKCtJV^, •ew^-y^SKSr-b y h 
•rs^ovyv-s -y WWrXfimfi* xyn-h*g53 
Cfe^Tiya-HSOTyya -y 
?2>tz#>cr>\s\mzX1l ZtlX ^S^KJi-eox^ a- 

K5 1 0 ~5 1 7 , 5 2 0 -5 2 7 OA7]ffl^C^i&(t'c> 

[0055] fyUtf, 7^/3 -y h/^WMRTOA 

0(i, xy3-HS3Ci3«t«.7yx3>y hA-;^fi# 

RTOB0££j£-fS£»<7)ig&fc T 7>'i'3 -y hAVPX 
fl^-RTO B-3*4*+ftfcAOHII(CA**<tTV^* 
T3-HgP5T'{i'7>-X3 -y hAVl/Xfl^-RTO 
B0t7yy 3 y bA;kXfi|'^ , RTOB 3#A2j£ft.€> 
■7"yK|IlK5 1 0 , 5 2 0 <OA7JJS ; P^yA'-^54, 
5 5^t4>^TV^. 

[00 56] 7-yf-E&6 0 li, -fyHEK6 1 0 , 6 2 
0 , fc^f>A'-^6 3 0 KJ:-5T««SfLTV^T, Wis 
3>yhAV^ff-^RTOA0tCj:-5T-fe>yh$^, ^> 
H@K5 3 0 coai^fi#t<J:oT'JHr yh$ilS. ^ 
fc, U-b-y hft^5 7^yHHIffi6 2 0 tCA^$^, 
w<7)U-fe-y Kil^57(C<J:oTt>';-fe-y h$fH><fcd(: 
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X v >y 3-088 6 o <r>&K t % h o fcftjg* 

•s/ctf>cofi-fr<bi). 7y^0886,--6 7 £>. -t 

yF0886 1,~6 l 7 s 62,-6 2 7 , M^W6 
3,-6 3 T fcJ:oT*lSS<l5-yf-|lI»6,fcH*4« 

[00 5 7] ■*-VF|IIK7 0 ~7 7 HL 7 xf-[HS86 0 ~ 

RToctcoiaT'*itmi(tg?«&£fr&v\ 

[ 0 0 5 8 ] fcfc . *3aft#iWirfl*:oVYCH 1 fci 
VW 2 <F> 9 A 5 V -v - h 5r #PI L T 6 . 

[0 0 5 9] 02(iEl<O^"f Sy/- y'i*V-^l: 
fcWCAy? 1 O 0 fcA'y? 1 0, Sy^J-^l/f 

Tfc*. £0)H2fc*$WCii. »WSr«*fc-*-6fc«>» 
T-fM3£fl4. 4 1 0 ~4 l 3 fc<J:tf®M0882 2 0 

-2 2 7 JiW<O08&tc J: sas»iii«LTBiBj-ra t><0 

[00603*1*, ffTKl^igfiMHI-tRASBO** 

r ^ r -f 7*T'S)i> o-> u^k&s ciiiiciovy^H 

•y blW&£SS2fc:J: O^y^s -y FA;UXil^RTO 

ya >y hy^Xft-^RTOA03& { ai^$ilJt>Ii:tJ:0 
*y F£zV^?Stt-ft:fi-5|-RTOoa*>M u^fcfr 

S(^JiJti). 

[006 1] HMcLT. fTTFU-XvSttitfi^RAS 
B 1 &T 7 r -r 7* S o »7 l/-</Vfc$r 6 ^ t IZ X 0 7 
y M8#*4«2fcJ: Ovy^s y FA/l/*it# 
RTO A l tf&jj S*u A'y ?SSttft<i#RTO 1 W\ 
4\sK)\,t*£h (l*jR|t2) . 

[0062] -f-LT, ^LtzVVl/B vYnfrxm 
RTOA0^*x>-3-HgS3^yh-IBISS3 lOtrA* 
£;ft.a£fcK±9./7|5I8&3 3 0 A»£'7yv3 y WW 
Xil^RTOAOtPItil^'tfl^^nS. -eLT. /< 

^;^il^-RTOB0^ai^$fLl>^J (t3) . 
[00 6 3] BfcfcLT. JttLmi's^W 
il-f RTOA l**xy:3- KgP3£0-7-y K0K3 1 , (C 
A:*}$*l6.Ii:Ki97708&3 3,0^^X3 yh 
/NV^ft-^RTOAli:[iItil^* { tli*$^. *L 

«t Or •< m ^4 1 ^^mm^turm&Lt^y^ 

3 y WWTxfl^RTOB 1 tf\XJ)Zixmm ( t 
4) . 

[00 64] 4fc. ^L^Vy^a-yh^V^il-fR 
TOAO, RTOAl#xy:i-FgS3<?H-yF08S3 
l^ZXfi^tlhZtf.zX 9770B&3 33*^^x3 



•y WWO^ff-f-RTOAO. RTOA 1 Sr^fc-tfrfcil-f 

4£»$-t6.rfc£ < |:9T4l''i'^4 1 3 <0j1S^H 
fc'ttg® I te V y x 3 y WWXfl^RTO B 3 fr'aW] 
3ft.&«8Bl (t3. 4) . 

[0065] *LX. VVxs-yhyNVl'Xil^RTOB. 
OJi-f yA'-^5 4T'l&gK«$iX. 7^3 y WW 
Xfl-^-RTOB Ui-£<7)2£<7)f&3TV708&5 
ti^xmwm»ZtiS>Z biz J: 9 770S&5 1 0 j&»6li 
Vyya y WWXfl^RTOB OfclMtll^cO*#aj 
^SilS. R«(CLT. Vy^s >y Wn'A-AiWITO 
B 3Ji^f yA-? 5 5 tJ: OI&S^^ilT*^/ 70 
SS5 2 0 {cA*$ixl>^, yT0885 2 o A^{±yy-> 
3 y hy^Xil-^RTOB 3 fcH tll#*<{iJ*S^. 
^•LT, yyv-s-yby^Xfl-^RTOBO, RTOB 

3 1 is] tm^tfT y v 0ft 5 3 o fcfcv ^-cits^m $ ft 

l&aRfe$iiTai^$ftS. 7-yf-0S56 o «± 

ft, i-yh'0K7 o *^ai^$fiT».^>'N*y^Sttftfi 
^•RTooti-f yr^r-f7t'i>SD'>U'^t^i, 

(«J9t3 ) . 

[0066] £tz. nmzLXVViswY^lVxm^ 
RTOB 0 , 1, 3^i0^'yi?Vgtt^ll-§-RTOl fc 
A VT9t- iVX-hhriW^vbtch (^Mt4) . 

[0 0 67] mz. m\<T>9A SV/- 

fctts 'j 7 U"y v-A^a^cov^iKBH-rs . 

[0 0 68] U7V-yv-i^C(i, V y Xill^8 
ZfX'hh^V^t^tzmz. 'ffTYl' 
Xfe&kii^R A S B 0 #7 ? r 1 7T$> h u *7 VOV 

t%h. -e-co^ft, U7ix-yxiffl^-f sy^^gBi 

fc*J t ^t-^UISlTt'tto 7 K;l^-CJ) S V 7 U y x iffl 
^'y^Stt^fi^RTOC^'^$ftS„ -f-L-T, U7 
Uyi/afflA*y^^Sttfl:il#RTOC«-7-yH0»7o 
~7 7 (cA2j3*vCV^2>rt:tf>, u^k?)«1SI*<-^ 
JBBPW K^T'^S^'y^Stt-fLil^RTO O-RT 

[0069] ^Ut^©«^fti2«6IBfc*J»tS^-f 

f<WI?4 10-4 13^x^1^^^14 

<7)5-p<7>t ^ i^'fS^^-c^y^ 1 o 0 ~i o 7 tc*t 

JCLJt A'y ^vgtt-ftfl-^RTO 0 -RTO 7iZtl-?tl 

m.Lti*4i >yx'£s8i.-?& zttfx-zh. 
[0070] tmmmit. m 5 <o*&fco¥s*ttfeig§§ 
mztm&?4 ■ i?x*u—?timiXT<ti' 

4tt<m.ifiQfrt>5'^k.tf&LX^htf. vyi/*-v 

0886 o ~6 7 ^Oft!l^ffl0ffi* { lillDLTV^. Lfr 
L, T-fU^^O0KffiStiffi^0K^0KffiSi:Jt 
®LT<iS*H2A^v^ft. ^ife^StfettS^-f 5 
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&mtiffl8tthzbtfx-$$>. mz. t-ikzmmm 
imthm. *mmmzavh?4 i/*x*i/ 

[007 1 1 (MI20HSBB®) H3tt*«JlcO»2<0 
|lifeH^^&ffi^HO«)££^L*:7o 7? HIT 

s>4 . a i + 1 t «MBR(«f . 
[oo72i 4&teBRso^fl«i8£aE<?)?4 s 

• 2/'x*U-:?li, Bl«8l<0«S»»fc*«t4*4 

yi/ 3 7FfI^S£SS9 2tB£8ii.. -tyHIU887o 

^yF®&i2£$rfct 

R»tfci<9T*>4. 

[00731 7>y 3 7biWfc£»92li, Hi tfc 
tt*7>'>'H'yHI#»4«2t»LT. 3A7J<D*y 
FBI»2 5ofc2AA<0*:'FI!l»9 3Wl*8U4£ 
fcti 0 U 71/7 yxit-^StfA-r V^tVbtot&fe 
T'tVyxa -xhAV^fi#RTOA0^ai7]$iXS<k 
3tW:i<DT*4. 

[00741 -f^Wlltt, 9-yf-El»6 0 »aj* 
ft-f Srl^aSiK tT^'y^vStt-fkfl^RTO 0 1 LTtil 
7Tf4. 

[00 7 51 *yKHIRl 2tt. ?-y*0*6 o fc*«t 
4^FIII»6 loOaj7J€^t'J7k-yyx^#8i: 

[ 0 0 7 6 ] act, *30»»»tolWW:ovvCBI3 £# 
IHLTWW*. 

[00 77] 'j7l/yxj.ft-^8* i O'7Kyl/T'J> , 5, 

ii4*&ttt. Bi^iwiafirafciwmR*?* 

[ 0 0 7 8 1 &t , »J 7 1/ 7 v ilt8^v( K/Ufc 
&4 y 71/7 s/*3W*rfi4Bf5lif«cov»T«ffl-r 
4. 

[00 7 9] 'j7l/7Xifi^8^VW 

i-y F0K2 5[~2 5 7 ^tU7Jti^:T-f yT7r-f 7T' 

>f y/W2 3oasrt#A*3*iTi-*ar^fc*>. frTK 
l/^iSlt-ftttf-R ASB0* { n') fc &4 ivyy 

77f-0K6 o t*Jft4^yFIl]K6 l.OHtfjflWi- 

anM u^ufc&4ii^#a}7i£ft4. *uc» y 

7l/7i/xft^8#>M l/^/PTJ>4*:tf>, -J-fFBIR 
1 2»i. -^yFHIK6 l,tf>Htfj«**l»SR«U:« 
y 7 U 7 i/xffl^'y^JStt'fkfl^RTOC b LTtil 
7J-T4. 



[ o o 8 o ] lt , y7i/ 7 xxffl^v^istt'fkfi^ 

RTOCte. -tyH0K7 1 ~7 7 tA7]$ix4Cltt < J: 
9-JSHIB>vf U^fcfcfcXf^iSttfcflWRTO l 
~RT0 7i:LTttS7J3ft.4. 

[0081] ±e» i ommm-u. V7U * 3/ 

y 7 1/ 7 x xJBAy ? iSttftfi^-RTO c ££j£-T 4*: 
ftt'J7U7Xxffl^^ $y:/£j£8Bl£i*ttTVtf: 
j!)*. 3)£||SS^-C<ivN'y^Wtifi^RTO0 5:^^- 
43t^@S85rfflv^T U VV'/v ^m^y?ffl&.\mft 
RT0C£4jft-f4J: 3tU:i>OTJ>4. 
[0082] *^ife»®«^«clS«SBtl3Jt4 ^-f 
A>?$#8TJ>4tk«>*> 
fc*>? . JJE3S 1 vmWmS. v 1 O^V>-f -f Hfg 
^4 1 0 — 4 l 3 £04-5C7)7 i -f V4% : W)*-X'3r*y9 1 
0 0 ~1 0 7 t*ff5L^N>^Vf§tt-fHfl^RTO0~RT 
O 7 £ -eft-eft^ L/C * A 5 yjT&tifr 4 £ b wx- 
£4. 

[0083] ±iem 1 fcitxm2 Ay 
?&#8^%&£ffl^TR9!U:a<. *«Hli£*U=R 

£3*14 i><ox-\}%< tiLnrtyf&oitmmimimz 
{,m%?zzttfx'$ & i>(r)X't>h. zomsizii. a 
y?m2«b-t&bT4 m ****** micomm 
Bmx'iiu+i®. m2comtm^iN+2miz»m 

■fhZbtfX'%h. 

[ 0 0 8 4 ] JiffiSS 1 fei^2 <0Hifi»®tfc 
l-M>lv'3 7h{t-SB6£a52, 9 2JiA7JUfeft^A 
fcTi* v £ fc«&fc-t# v SrfctiJ LT 1 5/ g 7 FA/kx 
«^Srf64-T4 £ t *<T*#ix{f ±f£OH!fi»©tfc^T 
RWUfc«*tl»eS*i.4S*i*fcOTI«r<, 
v^f-AM 7l/-^^ffi^tlIKSrfflv^fflfi£-f 4 J: 3 
tUTt«tv\ 

[0085] xy3-FSP3. T3-Hgi55i± 
E» 1 *J J: l«B 2 <0H«egJBt*5 »r ^TR« UfcEHflUR 
tR3eSf*L4fcO-Clii<. 

^fl^-Srxya-b-U xy3-h'§ii)t7yj/3 7 h 
A^d^Srrn- F-T 4 £ t^T^ 4@KTS>itJffa 

[0086] 

[IKflco»*] tLhRBJL^idt. *JKBtt. A'y^ 

Sc^iiaD LT fe ^ -f S • i/'x ^l/-^«0@Kffi«* i 
Ait@tti»D-t4 £ fc S Rfi C£ t 4 1 ^ 9 WmtH 
•T4. 

[l2ffi<OIS*=2:RBJ] 

[Hi i #8Bjom^iem^^<^eii&st*j 
^4^^ s • iSx.*\/-?<ntt&*Tfii.tzmmx' 

I® 2 ] 0 1 ?>?4 5 V y ■ : Jx ^U-^lfti^SrRB^ 
[03] *J«^2«>lltm'«>¥«MeieSS(cj3 
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CH4 3 mL*v?frh&&^m&mm.<?)fttfLZ* 

[H5] @4+<9:M xx*y-*9<9fi§j££ 
[06] 04*<7):M s/x*l/-*9«IM£fc 

2 ybfi-f^gS 

3 xyn-FgR 

4 ^?ia£#*>r $^^^g? 

6 0 ~6 7 

7 0 ~7 7 -hyKHIK 

8 'J71^-yxxft-f 

9 ^>(Sy/yiiU-^ 
10 0 ~10 7 A'y? 

11 

12 -J-yFEK 
13 

14 T<V<{%=t 
15 

16 ^VHHIK 
2 1 o~2 1 7 

2 2 0 -2 2 7 SEEK 
2 3 -f^W 



24 0 -2 4 7 -(WW 

2 5 0 -2 5 7 -f^HIllK 

3 1„~31« -fy FGDS8 

3 2 0 -3 2 4 -tyh'Bffi 

4 1 0 ~4 1 4 TlVAmFI- 

4 2 0 -4 2 4 -fW<-^ 

5i 0 -5i 7 yr@K 

5 2 0 -5 2 7 yrEffi 

5 3 0 -5 3 7 i->Y®S& 

5 4-5 6 -fXA-? 
57 U-feyhil^" 

6 1 0 ~6 1 7 1->V®8& 
6 2 0 ~6 2 7 •f-yh'[lI8& 
6 3 0 ~6 3 7 

8O 0 ~8O 7 -fyA-* 
8 1 ^Sy^^JfcSB 
82 0 ~82 7 T-fW*^ 
8 3 0 ~8 3 7 -fyA-? 
84 0 ~84 7 t^KM 
8 5 0 ~8 5 7 OA'-^ 
8 6 0 ~8 6 7 ryh'HIK 

8 7 0 ~8 7 7 4V*-9 

9 2 "7^3/8? Hi#»ife« 
RASB0-RASB7 ffTHW^attftflt* 
RTO0-RTO7 A'y^vgtt-fbll^ 
RTOC 'J 71/ ••/ vaAy^iStt-ffc;*!^ 

RTOA0~RTOA7 77y 3 -y 
RTOBO— RTOB3 7V v-3 «/ h^;^fi# 



can 




nee 
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KEU7 



RUBl 
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_TL 



ET0B3 



RT07 Q9P<W 
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[B4] 



RASBO — > 
RASB1 
RASB2 -) 
RASB3 
RASB4 
RASB5 
RASB6 
RASB7 



RTO1 



RTQ^ 



RTO^ 



RT07. 



[H51 



82q |/>f 
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[06] 



ffl^d- 



